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Peltophorum vogelianum Benth. (Caesalpiniaceae) is an attrac-
tive tree, up to 24 m in height, and is distributed in the coastal
forest of the Andaman Island and is grown in many parts of
India (Ahmad and Beg, 2001 and Anonymous, 2001). Etha-
nolic extract of the ﬂowers of its sister species Peltophorum
petrocarpum shows signiﬁcant antifungal as well as anti-
inﬂammatory activity (Anonymous, 2006). Moreover, the bark97179498.
hoo.co.in, mehtab_organic@
y. Production and hosting by
Saud University.
lsevier
ND license.of this species had been used as traditional medicine in treat-
ment of dysentery, as a constituent of gargles tooth powder
and lotions for sores and muscular pain (Khare, 2007). The
previous phytochemical reports disclosed that this species
can provide a large number of alkaloids, glycosides, terpenoids
and sterols with different structure frames (Mebe and
Makuhunga, 1992 and Bam et al., 1988).
This paper describes the isolation and X-ray analysis of no-
vel compound, named as, Peltophorin (Fig. 1). The other iso-
lated compounds from P. vogelianum have been published in
our previous publication (Parveen et al., 2010).
2. Experimental
2.1. Extraction and isolation
Leaves of P. vogelianum were dried under shade and were
crushed to make powder (1 kg). The air dried powdered leaves
were extracted thoroughly with ethanol. The ethanol extract
was concentrated under reduced pressure. The greenish gum-
my mass so obtained, was fractionated successively with petro-
leum ether (60–80 C), benzene, ethyl acetate, acetone and
Figure. 1
Figure. 2 A view of the title compound showing 30% probabi-
lity displacement ellipsoids.
304 M. Parveen et al.methanol, respectively. The petroleum ether and benzene ex-
tracts show similar behaviour on TLC examination, hence
these were mixed together. The mixed petroleum ether–
benzene extract was subjected to silica gel column chromatog-
raphy (CC). The column was eluted successively with
petroleum ether, petroleum ether–benzene (9:1, 1:1), and ben-
zene. The fraction obtained from petroleum ether–benzene 8:2
was crystallized with CHCl3–MeOH to afford white granular
crystal (40 mg), mp, 120 C, [a]D: 17 (c 0.3 in MeOH), named
as Peltophorin (Fig. 1). The isolated compound gave a positive
test with FeCl3 indicating the presence of phenolic
functionality.
3. Results and discussion
The isolated compound was conﬁrmed by single crystal X-ray
(Deposition No. CCDC-205002). A single crystal having
dimensions of 0.516 · 0.245 · 0.128 mm was chosen for X-
ray diffraction studies, and was mounted on a capillary. These
X-ray diffraction studies of crystal mounted on a capillary
were carried out on a BRUKER AXS SMART-APEX diffrac-
tometer with a CCD area detector (Ka = 0.71073 A˚, mono-
chromator: graphite) (Bruker SMART, WI2000). Frames
were collected at T= 298 K by x, / and 2h-rotation at 10 s
per frame (Bruker SAINT, WI2001). The measured intensities
were reduced to F2 and corrected for absorption with SAD-
ABS (WI2001). Structure solution, reﬁnement, and data out-
put were carried out with the SHELXTL program (Bruker
SHELXTL-NT, WI2000).
Non-hydrogen atoms were reﬁned anisotropically. C–H
hydrogen atoms were placed in geometrically calculated posi-
tions by using a riding model. Images were created with the
Diamond program (Klaus, 1999). Other interaction bonds in
the crystal lattice were calculated with SHELXTL and
Diamond. Crystal and reﬁnement data are summarized in
Supplementary Table 1 (Deposition No. CCDC-205002).
3.1. Crystal description
The asymmetric unit of 1 contains one molecule of
[4bR*,6S*,7R*,8S*,8aR*,10R*,]-3,6-diethyl-2,7,8,10-tetra-
methyl-4b,5,6,7,8,8a,9,10-octahydrophenanthren-4-ol (Pelto-
phorin) and a water molecule. An ORTEP view indicatingatomic-numbering scheme (thermal ellipsoids drawn at 30%
probability) is shown in Fig. 2. Interatomic bond distances
(A˚) and angles () have been listed in Table 2 as a Supplemen-
tary data.
Packing of 1 shows two types of interactions. CH  p inter-
actions (shown as dashed green line) between the phenyl rings
and hydrogen of C13 results in one dimensional zig–zag chain
as shown in Fig. 3. The other interacting bonds (shown as
dashed red line) leading to the formation of two dimensional
sheets which on subsequent interaction lead to the formation
of 3D framework as shown in Fig. 4 are included as Supple-
mentary data.
The above structure is further supported by spectral data.
Peltophorin exhibited characteristic UV spectrum which
showed absorption maxima at 275 nm, with a shoulder around
286 nm in methanol. These features are in close accord with
the UV spectrum of phenol which may be attributed due to
the presence of phenolic moiety in the compound. Its IR spec-
trum (KBr) displayed the prominent bands at 3469 cm1
(OH), 1615, 1532 (aromatic) and alkyls at 2963, 2980 cm1.
The 1H NMR (400 MHz, CDCl3) spectrum exhibited a sharp
singlet integrating for one proton at d 7.01 assigned to aro-
matic proton attached at C-1. Another singlet at d 8.33 ppm
was ascribed to the phenolic group. The ethyl group attached
to aromatic ring at C-3 exhibited by the presence of triplet of
three protons at d 1.30 ascribed methyl group and a quartet of
two protons at d 2.61 assigned to CH2 protons, while the ethyl
group attached to saturated ring at C-6 showed a triplet of
three protons at d 0.97 attributed to CH3 group and a multi-
plet of two protons at d 1.24 assigned to CH2 protons. Three
broad singlets integrating for three protons each at d 0.90,
1.05 and 1.38 were assigned to methyl groups situated at C-
7, C-8 and C-10, respectively. Aromatic methyl group were
found to resonate as a singlet of three protons at d 2.38. The
remaining protons of methylene and methine of the skeleton
appeared as a multiplet in the range of d 1.25–3.10. Its 13C
NMR (100 MHz, CDCl3,) shows the prominent peaks at dC
29.3, 31.9, 33.3, 33.9, 37.3, 39.8, 41.1, 51.0, 118.0, 121.5,
127.9, 140.9 and 163.6 ppm. Moreover the elemental analysis
Figure. 3 Zig–zag one dimensional chain formed from CH  p interactions
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excluding in Fig. 1). Calcd: C, 79.45; H, 10.92; O, 9.63. Found:
C, 79.47; H, 10.98; O, 9.65.
On the basis of the above results the isolated compound
having a phenanthrene skeleton was found to be a novel nat-
ural product named as Peltophorin (Fig. 1).
Acknowledgements
The authors thank the chairman, Department of Chemistry,
A.M.U., Aligarh, for providing necessary research facilities.Appendix Supplementary. data
Supplementary data associated with this article can be found,
in the online version, at doi:10.1016/j.jscs.2011.04.011.
References
Ahmad, I., Beg, A.Z., 2001. Antimicrobial and phytochemical studies
on 45 Indian medicinal plants against multi-drug resistant human
pathogens. J. Ethnopharmacol. 74, 113–123.
Anonymous, 2001. The wealth of India, A dictionary of raw materials
and industrial products: VII, N-Pe. New Delhi: Publisher and
information Directorate (CSIR).Anonymous, 2006. The wealth of India, A dictionary of raw materials
and industrial products: First supplement series: 4, J-Q. New Delhi:
Publisher and information Directorate (CSIR).
Bam, M., Ferreira, D., Brandt, E.V., 1988. Novel cyanomaclurin
analogue from Peltophorum africanum. Phytochemistry 27, 3704–
3705.
Bruker Analytical X-ray Systems, SHELXTL-NT, Version 6.10;
Bruker AXS, Madison, WI2000.
Bruker Analytical X-ray Systems, SMART: Bruker Molecular Anal-
ysis Research Tool, Version 5.618; Bruker AXS: Madison, WI2000.
Bruker Analytical X-ray Systems, SAINT-NT, Version 6.04, Bruker
AXS, Madison, WI2001.
Crystallographic data of Peltophorin (1) have been deposited at the
Cambridge Crystallographic Data Centre (Deposition No. CCDC-
205002).Copies of these data can be obtained free of charge via
http://www.ccdc.cam.ac.uk/deposit.
Khare, C.P. 2007. Indian Medicinal Plants, an illustrated dictionary,
Springer.
Klaus, B. 1999. DIAMOND, Version 1.2c; University of Bonn,
Germany.
Mebe, P.P., Makuhunga, P., 1992. 11-(E) -p-Coumaric acid ester of
bergenin from Peltophorum africanum. Phytochemistry 31, 3286–
3287.
Parveen, M., Ghalib, R.M., Khanam, Z., Mehdi, S.H., Ali, M., 2010.
A novel lupene-type triterpenic glucoside from the leaves of
Clerodendrum inerme. Nat. Prod. Res. 24 (13), 1268–1273.
